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D ust grains in astro phys ical enviro nments ex perience a ra diatio n
pr essure fo rce due to the ra dia tion fro m nea rby so urces. This force
de pends o n the ra diatio n intensity, pro jected surfa ce area, a nd
pr operties o f the dust gra ins. Ra dia tio n a nd g ra vity determ ine the
dyna mica l evo lutio n and physica l sta te o f dust pa rtic les. T he ratio
o f ra dia tio n pressure to g ra vity (β ) o n a pa rtic le is a useful quantity
to eva lua te the relative importa nce o f radia tio n pressure in the
dyna mica l evo lutio n of dust partic les. P artic les w ith β greater tha n
1 ex per ience an o utward fo rce a nd therefo re mo ve a wa y fro m the
so urce . The va lues o f β for ho mo g eneous spher ica l pa rtic les in the
so lar system maybe ca lculated using M ie sca tter ing theory, if the
rea l a nd co mplex refractio n indices o f the partic le ma ter ia l are
kno wn. The fa cilit ie s in the D usty P lasma La bo ra tory perm it direct
me asur ements o f ra dia tio n pressure o n m icro n s ize dus t gra in a nd
pe rmit ca lcula tion o f the ra dia tio n pressure effic iency. C learly,
ra diatio n pressure pla ys a sig nif ica nt ro le in the dyna mica l
be ha vio r o f subm icro n s ize dus t gra ins a s well a s in the evo lutio n
a nd dyna mics o f interste lla r clo uds a nd interga la ctic medium . 0

L ab o ra to ry M ea su rem e nts o f R a d ia tio n P ress u re
o n Ind ividu a l P ar tic le s

R a d ia tio n p re s su re m e a s u rem en ts o n in d iv id u a l S il ica g ra in s w ith
d ia m e te rs o f 0 .2 5 a n d 1 .5 m m . T h e lin e a r f its a re fo r th e in d ic ated
ra d ia tio n p re s s u re e ffic ie n c ie s

L a b o rat o ry M e a s u re m e n ts o f R a d ia tio n Pre s s u re o n In d ivid u a l P a rtic le s
(c o n td .)

R a d ia tio n p re s su re m e a s u rem en ts o n in d iv id u a l S il ica g ra in s w ith
d ia m e te rs o f 0 .2 6 to 6 .8 3 m m . T h e lin e a r fits a re fo r th e in d ic a te d
ra d ia tio n p re s s u re e ffic ie n c ie s

Comparison of Measured Radiation Pressure Efficiencies with Mie
Theory

Plots of the radiation pressure and extinction efficiencies Qpr and Qext as a function of the size
parameter x = 2πr/λ for mr = 1.33, and mi =0. The experimentally determined values of Qpr for
the silica particles are shown for comparison. The Mie theory resonance structure seen in this
plot should be measurable by this technique for particles with high mr but small mi

Comparison of Measured Radiation Pressure Efficiencies
with Mie Theory

(b) Same as in 3a.except with an inferred mi = 0.043 to provide a least-squares fit to the Mie
scattering theory calculations. The resonance structure for this case appears to have
smoothed out.

Summary of Laboratory Radiation Pressure
Measurements

Comparison of Mie scattering theory calculations of radiation
pressure efficiencies of silica particles with the known value of
mr = 1.33, the experimentally determined value of mi = 0.0425,
and the measured radiation pressure efficiencies on the electrodynamic
balance.
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Qpr
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Radiation
Pressure
Efficiency

Qpr

0.25 1.47 0.33 0.16 0.28 0.22

0.70 4.10 2.75 2.12 0.94 0.93

1.50 8.80 2.66 1.66 1.21 1.12

3.29 19.35 2.36 1.24 1.18 1.16

6.82 40.12 2.17 1.11 1.09 1.14
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